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(51) Int. CI'. F01N7/10,F01N7/14 

PURPOSE: To simplify manufacture, and to lighten the weight of the titled ex- Q° : 

liaust manifold by forming an external pipe body unified by casting an internal 1 IB 
pipe body consisting of an inner layer made of hard ceramic fibe r and an outer 
layer made of soft rrrami e_j[ibexJrom the o utside by aluminum and usinglhe •"' 
external pipe body as the exhaust manifold. \1 1A 

CONSTITUTION: An inner layer 11A for an internal pipe, body 11 in an exhausts - 
manifold proper 10 is formed by hard ceramic fiber and an external layer 11B 's 
by soft ceramic fiber, and an external pipe body 12 made of aluminum is cast ' -«? T J 
to the outside of the internal pipe body and unified, thus manufacturing the"ex"- 
haust manifold proper. Accordingly, the melting point on casting lowers ex- 
cessive thermal stress is not applied to the internal pipe body 11, the external 
layer l IB absorbs heat shrinkage and expansion difference with the external 
Pipe body 12 and prevents the generation of excessive thermal stress because 
the external layer 11 B is soft, and the exhaust manifold can be lightened be- 
cause an aluminum material is used. 



© «? ft a h a 



®B*S#8*/t(JP) 

© &l»4#lf (A) PS60- 187712 



©Int. CI. « 

F 01 N 7/10 
7/14 



6620- 3 G 
6620- 3G 



©AM PSft60^(1985) 9 ^25B 



*£a* *s»* mm i (i4» 



©# . SB PS59- 44599 

RB P§59(1984)3^ 8B 



A B^a 



ft «Rr&aaE*jiw 6 s%<7) i g *gim*£&d:flu£ 
as 



f?) 60 E 

& 9] O * ft 

& £3 00 « tit % v - $ - ;u k 
1# ST SET # <7) Q Qfl - 

- IB fi ffi 25 0 Iff £ v - ?n - ;b p (c 6' ^ T , Iff Si *[ 

* # a? fc & lis tt fig ,t 5 5 v o y 7 a ffl t> , 
7$ y 0 7 7 Y AT H U x 

C^J?qi|Wrt«fi3JKlOlffSav£ * — ;u k jc tfj $ 
* ^ £ ft 0 0 Iff ft Q C ffi ft U T Iff SR v - * - ;u k 

( J* fit £ ) tf«f*wsn*ctttft<jmen 



T # 0 > CO»fl7l*-AKB, £ m & X 

>*;vfi?i!iisoa>w8KB«@aUv s e e ft 

x^i: t^fiODsnxo*, 
C«<fc5ft{£Si©.HSl7i*-;i/KtOXtt, $ 
*tf»a«56-3 704 7^^tfi^^puD35 7 
- 4 7 7 1 3 §^«BlCBf^nfct)Oi!j{ft c 
0 5 6- ffi € <c o £ 35 1 H ( A ) , ( B ) C ift * . 

c n fct , »»7i#-^K*i»n, 0 (* co t 

ft -5 18 B i* -2 t , £0rtJflffi{*2£-(*tolctt 

iStc^^-rst^tc, st3iij}3i l K«;n€3 0 » 
c n tc j: n « , Jig2t75-/^«co^m(cj:i9, 

CD T $j S> « 

- 7f , #»^-*-A>K*tt.10ttao}lCrt||! 



-81- 



BK2canfc*tt*i«** la oa © 21 6 > (9it £ 

» « * a . :nttrt«B.»2€**Pft^l* 

O (,> tt ( ffi W O ffiF itt S fit 1 . 5 0 0 -1. 
6 0 0 *C ) £ ffl ^ & fc « . H8?;*-*K<W 

ioiiRoif>. * it x 

X <fc £> . 

r. * -il/KKfioTU, Ut ft ▼ - * - * K * * 1 
± # U fc «k 5 ft JS « S E E * B B * *> * lc * 

a e © «3 k t «J & * t/ 1 «i « i ek tf m w ^ T 3 * 

* fc , A (513 6 2 £ II* A V S U * 7 * * ? 

« tt a jl * <s < K ffi ft ft # t- ft v> rc a , ft ffl 
a tt © a v> « « © « n « ffl * x * c 41 * * 51 * * 



»GKGl)-187712(2) - j 

a it * pa $ r *> e fa t ft ■> x t . 
( n qn © s w > 
-jjjiUKi, c©*e>ftt*5K©i5iEfijatca@b 

ir * . 

( ft 11 © W w ) 

cfljjjflTi* >.> u fc j; ^ ft a » hi ni $ a n 

a ft (K) © Iff v r * - ;u K t: ^ x , fli & © s « 

Bji*tticjRJi*bxftartwe ft a 

B IC « «' ^ t 7 ^ y 0 1 r4AlHMftZfn^* 
<7) 7 ;b ^ S ft « « * T ffi« « 

$ - A/ K * * # ? * • 

c n e <* n uf , & $ ? © 'i^a ^ * * 5 * * 7 



RJ pj & t ft 9 > tffcKCit^X**acffiBff*I 

ft n *> . 

t?5y^77-f/«*6ft* AW @ © * KB « 
A itt V (»«»O*B»«Bfi700X)ttT» 

5»^7?^^Ofc». » * ^ ^ c * 9 * * < n 
( * % $ ) 
UTS. 

ffS2@ (A) . (B). ( C ) iC 7j? t <t ^ K: , 
U .r «F ^ 7;*-JH i *#1 0 tt ^ $K n ^ ( 6 §i 



C©»SRV-*-fl/K*(*1 0 tt W fi 1* 1 1 

2t©-fiettJfix^fiKsn, S6 

IC « fi * 1 1 tt B 1 1 A £ ft B 1 1B©2(S 
iS^iBM^^n, ft « 1 2B? 

/i/5tt*ra^xrtWH*i u-i*^^^'vT- 

J: SJ BH 6 i* 1 n/S^H-5i'75yi'77'f 

;u 5 t 7 ^ y ^ r y -> y a 7 7 -c a e m v 5 n 
S , »jatf^fctt***rtB1 UBWliiH 
?'^£>^> cntcabXftEl 1 
^ 5 J. ft» t> t> S3 € ffl ^ S « 

*©tttt©-fflj€»if*tTS©«>©^**- 



1*698360-187712 (2) 



RMGI)-187712(3) 



a 1 4 ^ x ^ fc . 



* — A/ K tc v x X , #r 2! 0) $ 
rftrtBBtt*BStf:*tf»fc 

7 a * ? 7 r -f /s a <* £ ra *** , 

r J Bi*£-UsNtcftW*6«& 
ZfflB«a<*>BB^- 
\ IS » * fl) S ^ t 7 ^ y ? 7 ! 



)z®ets£x-j&/£;*n, ?e 

]B1 1 A *B 1 1 B O 2 m 

•jgi?n, ft mi m i* i 2 « 7 

I g 1 1 ^-i*^ICKi^/vX* 

ittBCBBBBsn*. 

■y» '7il/5t7M/<, 7 
: •> 'J A 7 ? -f A § ^ ffl ^ 5^ 

Mt«l4B1 1 Att«*t« 
UTJUM B tt $ & £ IR 18 





da 0 


ft IE 


A* <* 8? 'Iff 


ft 9 fl 7 n r / ci' 


0.00 — 0 . 2 g P / ci' 


B$ 


1 DvV O 


lit) U 


db if ® £ 


5 - 15kg/ of 


Skg /rf«T 


l« f) 






A I , 0/ 


40- 60% ( Wt ) 


fSl U 


Si 0, 


50-40% ( wt ) 


IS] U 



UT, J:BrtB1 1 A tt < S/ y a « * » « « 

* a n a /» * ro tx T * t> * fc « - <* «" fc u 

T # 1 * - 

R2*0B*nj^*£. & m <& to tc JS V £ B « 

aiC**77-^ H UTH ^ tt * t> 

o „' c n tc a u x. ft m 1 1 B b 7 ? > '/ 7 



t:5T, »gt?2$-/b k*» 1 o ( ft b S 

U 1 2) <D tf £ R C tt , tt*OKRtCtt^T^«a 

£C*IC££<7>X-, A N fi (* 1 1 £ <D IS K ft £ 
B » C « '> 1/ * S C 7 A/. 5«£j£ftl!?2>ft® 

Lt ♦£ fa Hi J3 1 VAIC*iUT6a4*$»J5/J 

< B S (* 1 lfl)»IQ€M!hT**. 

«fc,**vi#-*K*»1 0 £ £ ^ 53 - I* 

Bar****** ffli.£js&<r;» 

n £ . - 7i > Wfflfii* 1 iBtt, x 

>S?V«5RHl, »jtOBBi/C»Wft, 7 A/ 5 ft 
fl B (* 1 2 * © tt « B » »B*BftC*iRO, B 
15 tt to 8 // B n , M K ■ tt 7 * 7 HQ tt'T S S 0 

£ C a X* , KTCt75^7M/UtU 





is r? 


7Js t 




a is s s& £ * t . 












« » * 


B fi B * * 


« h « 


pb b is s e 




SUfc £ JR < S i . N . ) 


0.037 


ff ft £ B ( S i * N . ) 


500*C 




W fc S B ( S i C ) 


0.158 


B it £ $ (Si C ) 


280*C 




t 5 5 y ^ 7 ? -f 


0. 0001 


5? ;u => - ,7 ( Z r 0 , ) 


260X: 




S? B 


0. 00006 




1000*C ± 


( * m & ca I / cb ■ sec 


• *C ) 



t tc . *BBW"CttrtBS(M1tffc7**$ 

J; f3 (5 » $ /J\ $ v> (7) T % 1# B 7x «S Ul a M 
* B 85 C Sft fc B B (0 ff- it * Hi ± TT 5 - » , 
ft ffl ® <* 1 2lcMt6fflBf2a!€'haF<l-'Tj*H 
g W 1 2 (C.B'B ©tt^7A/5W*ra«f x *Ct*JE 

tf T IC t 7 5 7 ^Ri/tttt©fc«>2BOBi5^ 
$ £ % B'B 3 W ff 21 W ( B B ^ B K 7 5 0 - 
8 5 0 *C ) © B B i * - rt/ K * «! 1 0 IC tf5 V Z> 
1 fc ft- B B f* 1 2tBBBB«BB* 



it 


fi ff B fl B 


T^^nn ( 12 7 < 7 7 7 «^ 


2 50- 35 0-C 


* ( B * 1r 7 5 7 f> ) 


550- 560-C 



ffliiIBt<t*BB, «^Si0)^*i«Cit^xB^ 
? - m - A/ k * i* i 0 © a ff -k b c (2 « ? n . 
« oo © B si it tt a> n * - 
( b n»j © b .) 

y ^7/'-</^<7;fiXJl?i*^ , 5^«>rtiilSi*ex Dfl 



-83- 



3! fc ft fSI £ f ft /> v ^ ^ 5 ^ ? * ^ * *< T * » 18 U ' 

iC , 7 /U 5 t! © fii J1J £ «fc OttlSLrfcKBJfli^B** 

It fc , PI B i* ® B tt MB ^ fc fit- ft IS 7. t <0 
1t»C«V*T«BeftWC<<* ft B » ft * ^ ^ 

Jftl©atfaifc*3©*Kff* * © B * tt.€ A ± * 
3510 ( A ) tt«£*IW<Oii:flO@, ^ ® (B ) tt 

mm ( b ) u * © e - n » w .h a , < c ) » 



^60-187712(4) 
i o - a ^ - * - * k * * , 1 i - tB e <* 

1 2 - ft ft S * 1 1 A-flB, 1 1 B — ft B • 

W & Hi M A 0ffiett*ttS£tt 
ft 25 A ft ® ± & B & S ff 




